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Liquid Crystal Compounds with Optical Activities Having High Helical 
Twisting Power , Method for Preparing the same , and Liquid Crystal 
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|3 ^^-^^^166^10^14^2 ! 



*- # m &0 #*>*;£. * ft 4± & Jg ^ *a # ^7 ( He 1 i ca 1 
Twisting Power , HTP) fa £ ^ # ffl # - t£ fa B H B ^ *o 

& ****** & 4*7 ^ Si M 4t ^ 

$7 ' * *L # 3r * 4* M m -kP H(Terpenol) v fi jgg 

(Borneol) - "»T fe* /T(cinchonidine) > ^ ^ ( Q u i n i ne ) ^ 

*#**»4t4L*3**4fti**fc4&* A to «. B a a # 

(core structure) 41 # & Ifc i£ 4r SI 4b BL M • itb Ja vfc fa & 
f B B a (Nematic Host)*#^t^^^^^ • ^^o^^ 
B a a t £ »T # £] * * A 41 if $t & # ^7 (He 1 ical Twi st i ng 
Power) JBl & H £ # >& B B a i& & $7 • 
42. » * * -ft * B * : £ 1 B 



%X%t*ftfa%: (fe*ft3L%%& ■ Liquid Crystal Compounds with Optical Activities 
Having High Helical Twisting Power , Method for Preparing the same , and Liquid 
Crystal Composition Containing the Compounds) 

The invention relates to the development of 
the additives for liquid crystal compounds with 
optical activities having high helical twisting 
power. The structure of the additives for the 
liquid crystal compounds is the ester compound 
that has the natural occurring organic multi-ring 
alcohols with optical activities. Terpenol, 
Borneo, C i nchon i d i ne , or Quinine as starting 
materials is reacted with another reactants whose 
core structures are similar with the liquid 
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(&*n*-£ffi ■ Liquid Crystal Compounds with Optical Activities 
Having High Helical Twisting Power , Method for Preparing the same , and Liquid 
Crystal Composition Containing the Compounds) 

crystal compounds to undergo es t er i f i cat i on 
reaction. The additives are highly dissolved with 
nematic host and the liquid crystal compounds with 
the additives can get larger helical twisting 
power and better light stability. 
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« 4 I 



(i) 

* «fl m M & % # # : 1 

^ f i ^ - t ^ * f ^ 'li ^ ^> t la # i7 t a B a ^ iif 

* it « ft «. ? * * « ^ S(TN, ST N , TFT) * & « ^SSCT 

A, 1ST & * : 

tb - * t * £ * A * *ft1£3L&BLMfer&M 

ft ' f ^ ffl f f K | ^ I il ^ ^ B B a ® ^jl/50 i ^ £ ^ • 
ffi It IU H «. a B a J& € -7- t K # * *» 1 ( at ft * a B a * S ) 

* * t ' t © # Jt * & ffl * 'J ^ ^ ° I s ! i @ S| ^ "a * 

* «, -it 3j& • * * *m * # i ® ' 

S )fr 15" S -L £ $ t m «. a B a ill ^ II * f it & ' ^ it ^ ^ a B a 

m * n c * «■* * - ft * *. ; t * * la- * ' * <a «. it * * 

* , * • ft It HI S| a B a 0 % bb 3~ ^ % 

* it # '14 & * It * S « * ~ & '14 * * -t- 

* « ft. ' ft ft « t I* * a B a K ^ if 3 0% a _L #j «L it & •■ 
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i « (2) 

i lU i| 2! ^ B s a (cholesteric liquid crystal) «T « 5.' 

(pitch 

- length) 4@ .54 A * * W «■ ¥ '14 6) 46 * * ' fl& ii i& 3 - 
2r ft ft # * <ht a i$k m * 60 # -14 • - & ft B B a * It # aft * & & 
60 At HI m ft a a a A a- m & «■ 60 & 5t ^ 4 0 ~ 5 0 nm • *b & # & 

t ^ ^. a 1 ffl ^ ^ la I ^ l§ t ° ^ ^ t al i i t 6d 1 ffl 

' * & «- Sfe * * « Jt.400-700 nm . ® 
it & it At SI ft a e a itj ^ -f- 60 BL M & X, ft. * & # # 5t & 
+ ^ * * 60 • 

#. ^Bragg SL M £ B'J ' H HI §1 ^ * b b b ( cho 1 e s te r i c 
liquid crystal ) * &J&60^^#^#- 

n ave * It m m ft A # 60 jg S£P(pi tch length) # a T 60 

M & '■ 

X . = n ave x P 

Bl : A % A A (reflection bandwidth) J!'] & SI 60 ^ 

# g iij '14 A n (bi re f r ingence » & & It Or M & ' & * * ft 
te) Jl if SEP # M ' M A A *» T • 

A A = An x P 
& «. * 18. & # *. * * «. a s B * 60 « SEP A & * * ft 
Ant I ' *n It 0 S| ft A * * * * » te ^ *L * te ^ 
& # & ^ te ^ ft ?»] 32 ft b s b S& 3" * & ^ /& ' *S £E A 'J- A * 

# & ^ te Z- ft -f H- # * * te 4L ft ?'J 5!! ft B a a SS. 2r a ^ tb 

iH • HQ -f 60 m SE ( P i t Ch ' P ) H ft ?'J 2> ft B s a «. ^ 4L 

W 60 US # ' ffl T ffi ^ * 7F : 
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i ' frWIULW (3) 

HTP = (P x c)" 1 

& t P * m ® m «. a a a ^ 7" # 4g ' C & ^ & '14 ^ 7 1 ^ fa 

^ «. a a a j£ & & #J t * ¥ ^ % & ' HTP ?P ^ « «L *t # i7 
(Helical Twisting Power) » £ & '14 ^ 7- al, ^ 7- 

ft # ' - *fc ft «. * 44 ^ ^HTP < 1 5 // m" 1 • 

& fl «. a a a # fcH. -G. Kubal 1 *H 995 

(J.Mat.Chem. 5, 2167) ^ ft} 4g £fc # ( h e 1 i C a 1 

twisting power , HTP) ' * * * # '14 t ft & 4L 

34 ^ ^ ^ ^ ft ^ ^ t '^(chi ral center)&8&&^ 

44 $L * 5. (specf ic rotation) ,1 ,1 4i M • fifr 7 & * 
'14 Hi & A * A J- * «■ # t •** *t 1 & £ * ' * 4* £. * *t *ft 
H # & A *b ' &fr*nfa^%L*Kt1fc&. ' ii 4£ * * *f 4» ' 
a at ft & 4* ^ (conformation) - 4l t $ & * ft * 44 «. B a B 

& & * & £ ^ 3N- # t **i ( c h i r a 1 center) t 9 » 
#^7(Helical Twisting Power , H TP ) A A *f * * ? 
ft 1- 31 ^ ^ 7t a a a 7- (chiral molecule) t ' J2* & 3H. 

H El fi£ * a a a & ^ #7 #J & # & 5t - i £. «. a a a *Jf % ft ± # * 



# - 2r & ' * ^ * * * '14 4l & *R ^ 4a # # %L al ^ 7" 

* # * #J 41 & % ' # itb tit Jt %L a a a ^ -7- ^ J&* ^ >fc aa Si 3" 

t ' * * * * «. a a a ^ -7 # 3* ft # «. * * ' >^ 

14 ^ A «R « *t # ^7 * a a a ^ -7 t * "ff y ^ tb & m fa A ^ ( ft. ^ 
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s. » wnm (4) 

A SfrlOwtX ) ' a B a ■* «( £ >£ 6 *I ^ «. a B a ) # & *t ^ * «. 

B B a ^ # m Jk * #: ' # £ ae, at 0 a* «. A ^ > 

^ -f * # # m *j • 



3 



$ Jg & 4a # ^7 «. A ^^ife . *■] m & & ^ ft & & & $ *I 
«L & # t> it & JSL % n £ ft * • 

A ffi 4& & # SI II * it '14 «. bh ^ * • 




i > fttyiSLW (5) 

# ^7 ^ a B a ^ ^ ' * # *» ^ ^ ( I)A( H)/^ TF^L^t ' 



* * C I ) o 

A C R x 



^(n) 

o o 

A — C — (G)n- C —A' 



£ £ ( I ) 6Mb 4fr ' *tA*^j»**#»-ii«i^* 
(multi-ring) #L 1- ' ft # 6 * ■*( Terpeno 1 ) * ft ff 
(Borneol) - T >T ( c i nchon i d i ne ) - * f (Quinine) ^ 

A * ****** ■ *t«;*-^^L**-* 

tnaa±^li^^^tit>l-f^^^ ; G * 3t *fc & * ■ 

ft 'A. * i * * ^ *t ^ ft ; n * 1 * 2 * 3 ' • #n^2^3Bf#-G 




0424-9068TWF(N);02910033;phoel ip.ptd | 9 I 



JL » ftWISLW (6) 

& * & ^ * - * - « -t- * 4& 

£ ( n ) lb & to & t * t A JSl a 1 a * J» * ft * *t #J £ * 
(multi-ring) * ft ft 4- • # # g «; B* ( Terpen o 1 ) ; 11 
(Borneol) » ^ »T >T ( C i nchon i d i n e ) - ^^(Quinine)^. 

& H _t itUa Is] • tn^2^38f^r-G#^^|5]^^f5]4L3t^, 
1- » & a£ & * *-*-«Ji^lfe^*fc^3iL^*A«fc3it* * 
% & * # 3f ^ > ' J.# + 4t*-?--ttt 

A***T#**lM04B*4i-J-tttt;& * * # 1 - 1 0 4fl 41 # 

-^^^a*^ i * £ -f- m *. ^ • 

# B 3 # # $L #, ^ ^ jt $ ft *t BH ^ 

#J «t tf _L ' *'J ffl H a B a ^ *B ^ #J ^ & & #T $L & 

^ ^ t «u ( C or e ) 'fc- • # Ji ^ & ^ # £ * 

(multi -ring) # ft i$ * & *P *» tt; SK Terpen ol) - 
H Jg(Borneo 1 ) - T & >T ( c i nc hon i d i ne ) - £ ^ 
(Quinine)) • a it 4t - * & * '14 A '*R ^ *a # # $L a B a ^ 
*o $ # o 

% it *T ^ t tt * : 3* ^ « M to & a B a ^ # 

(core structure) • # f a * t t A 7t f ^ 'tt t ^ i - lit 
$ ^ fj- jft t ( c h i r a 1 c e n t e r ) & @ J^^fe # ^ 

(Helical Twisting Power , HTP) # m. $K * f& to # * ' ^ 
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i « &WiSLW (7) 

(cycloaliphatic)-r^L ' # ifc ^ & ^ f§3 ^ 3£ £a # 

• ti fa m ijo & & b% # It ^ ^ /& >& b B b & ^ #7 Bf • « P$- jtb J& 
b B b ^ ^ # ,tb a B a IE ^ ^ IL It At It #J ^ ' »T it - ^ 

& IS B B a la ^ ^ m & ' i£ * & 4£ it & ^ Bf" ft 
(response t i m e ) ° 

* # m £ M ^ -L i& # ^ ^ ^ ( 

^ & # ^ & B B a ^ #7 #j $. it 3- & ' & &^^^5£(ni)#j 
#fciMb^4fc#***?£*£tt# Jfc & #(mul t i-ring) # ^ 

o 

II 

H— O — C — (G^Ri 

^ ( IH ) # >fb ^ ^ £• t R, *GAn#Jfc&&'>5£( I ) fs] - 
^ ^ £ ( I ) # #t ^ 4b ^ 4fe £ & m 2r « A *» * ^ ( V ) m 7F : 



V DCC, DMAP V 

A -H + H— O — C — (G)n-Ri ^— »- A — C — (G)n~Ri 

CH 2 C1 2 \ 

H 2 0 
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i * #9] ft 41 (8) 

& A ( V ) t ' A-H * * jfc * *£ £ 3t # # 
(multi-ring) #^S|^^^ ' # g ;!# S|( Te rpe no 1 ) - 
$t m (Borneo 1 ) - »T $T ( c i nc hon i d i ne ) Sl & 
(Quinine); & tA > R, >Gln^ t l^iSK I ) 4s IpJ • 

* # W # * M ^ Jl St ft & £ ( n ) & m 41 * & # 
'l± A * * *l # # * a B a Jfc #7 ft jR afe # . £ & ^ j|f £ 

(multi-ring) # ft S£ A jft 4fe it 4r Si 4b Bl J& ' j& & 
4>jUIV) 

o o 

II II 
H— O — C — (G)n- c — O -H 

£ ^ * ( IV ) ft 4b & to % t R, 'GAn« t'A* y >*( fl)* 
ft = * ^ s£ ( n ) & & 4i ^ #7 % BL M * m A *• ( VI ) tff 
tf : 
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5. ^ ftWiSLW (9) 

& A (VI ) 

o o o o 

II _ II DCC , DMAP II || 

A-H + HC— C— (G)n-C— OH ^— A — C — (G)g-C - O — H 

CH 2 C1 2 > 

H 2 0 



° ° DCC, DMAP II ? 

A'H + A— C— (G)n-C-0-H *r- *~ A C (G)jj-C— A T 

CH 2 C1 2 \ 

H 2 0 



* VI) t ' A-H AA l -E £ A * & # 44 ft £ *t '4* 

*ft(multi-ring)4L#4fci**$4fc • 4& # £ ^# S| 
(Terpenol) - fi^(Borneol) - ^ "3* Jt n ( c i nchon i d i n e ) 
& J£( Quinine) 'A-HAA'-H^JMaftj&^^I^^^^Sf- 

* $ & ; & t A - A 1 - R, - G An £ & #| £ ( n ) 4a ISJ » 

.& 4« >fc H B a m & IKcore structure) 

44 4l £ j$ * ft 1* * j& 4fe 4ft *. tt J* ■*( Terpenol) - II 
(Borneol) > ^ »T ^ >T ( c i nchon i d i n e ) & ^ ^ ( Qu i n i ne ) # 

4b ° *t J3& 4b & >fe ^ ^ * # ^ & i£ ^ ^ 3£ f J - & j& 44 

i«b ^ *7 ^ ^ Jbfc 4b $ 4£ ft ' *■] m it J9§ 4b &i^rft I 

* * ^ 44 ' # * m ft 

* & * '14 ^ $ Jft # ^7 * a a a ^ > 4fc ° 
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i - ^mttm do) 

# i7 «. a B a ^ 4*7 ^ * * £ » « f II & 4b ^ 4fe ( * * & # 

>\± 4l f at * * ■*■ * m to ft. ast(TeTpenol) * ft JiS 

(B orneol) % ^ >T(cinchonidine) & ^(Quinine) 

# ) ' H^SI ■ #-^t#fteffl4L&^/^ & 4b 

$7 ' & KfL4L%-&&.Kmfo(-kPtet% SKTerpenol ) - ft J$5 
(Borneol) » ^^T^>T(cinchonidine)^^-^ 
(Quinine)) - £jfc*^*t4ltfc&Ml4a*iti ' *j*g-**>22J.70 
& ^ ^ c * # & * $ 4fo( #(Terpenol) - ft 

(Borneol) - -T ^ >T ( c i nchon i d i n e ) 4b ^ 
(Quinine)) • tl^ffMbfxf . At llfillif ■ 
« Bi^i-4( 1 992 ^)itfit ' ft *T i£2 3 0 > ^7 i 
*4**-**#>£'ii*rjfe£.'fb^4fe ' ffl*MRA***^4±4L 

«. B B a ^ Jjo to ' * # f'J * *t ik & # *± f - 

if ^ & # i7 (helical twisting power , HTP ) 4l a B a 
» jjo to ' J.+ ^**«*ftf-* ' t ^ # * ft t B B a # S& t 

« » It ^ # A * & #T -^LCD ffi «. b B b fe A 4^ • 

b B b » *o 4*7 «. b B b ft. 7& to ' *4frflt£.:8fr&^jLifc'>£( I ) JSL 

*£(n)HHfc6Mb^4fe ' * to A fc ^ : 

. (a)3wtX J.3 0wt% a >ft a! ^ #7 ± Mb & & ^ 3- >}? - m 
to-X & ^ & & t I ) & & ft & A & & ft tii 

*t # ^ >& b b b m fa to ; « a 

(b)3wt% 5.97wt% a h to. & to m i % & & ^ B B a ' * 
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JEL - (11) 

n & (a) * n " 

& # W A £ & ^ » 4t ft 41 «t *a # i7 «. B H a & in 4fe ^ «. 
a B a fe & 4fe * A ( a ) 5. ? - ft ^ _L j£ ^ ( I ) A & £ 

m & tb iH £5wt9f 5.20wt% ' (X %l a a B fe ^ ^7 «b 4 & 

& * • 

*■ # m A % & * 'l± ft 41 tit «b # ^7 ft b b b ^ *o 4fe 

«. a a a Je. /& #j ' *4&*:fr#«ttft*aiL*ft**^ • J- & 3. A 

# 'it i& - * & £ 5. ft ' # & «. B a B a a* n n % ^ >& B a a & & 

# 3- - ' it ^ m m> fi ft * b s b j« 7F it £ * # #j ^ it m ^ & 

# ft « gH(TN) * II > « & # ft *| 3KSTN) K^S ^ 
& & *a # ft m ( S STN ) m S A » m t B B a IS ( TF T ) m 7F 

H • * # W * * & £ it 4L ft «K * *t # i7 #. B a a ^ ^ ^ 

b b b * a 4& ' * « & # & 4t jh m a* s «. a % & & * & 

JN- * * #2 & ft * /i 4l «. b b b II Tfr It * . ^ * A % JSL M '14 4t 
MC'fl-^^b^^Cl >C2 - C3 - Ql * Q2 AQ3) • HTlffl^^ 
A S * b b b ' 4t*5t^j&JK^*«*4&*^&**,>i • 

& W Z-Pf *s «, : 

*#9!tfi£4Ljl-££&&4Lft4l*&#£#l b b b ^ 

-fb & #7 ' & ^ * * * * t£ 4t W; SICTerpenol ) ^ & 4fe ^# # 
^Tl - T2 ^T3 Si HI -fb ^ ; 
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& & A * & # ft *£ M JK ( Borneo 1 ) * & 4*7 Jfc # 6^B1 - B2 JSl 

B3 si m lb & & ; 
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i - &WifLW (13) 



44 /T(cinchonidine) *l j& to & # 

CI » C2 AC3 SI il -ft ^ to : 




oCioH 2 i 
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i » ftWiSLW (14) 



fi,^****»*t* * (-Qui nine) * 4fe & 4* #Q1 * Q2 
Q 3 Si m 4b ° 
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L » (15) 

to • n)/tf*4L****tett$3*#**ii* 
4b ^ & ' & # * * & * '14 W; S|(Terpenol ) * & 4fc 4ft 
#T4 Si & lb ^ $7 it * * & ^ ft '& ill E(Borneol) *l & to *# 

m &B4 m m it & to • 



T4 f 




o 






^#^>9fife4L*^"*i 4« «. a H a & t(core structure) 

a s a ^ & #(core structure) *L # * at ' # & 45 £ f at 
(benzoic acid) ^ 3& £> %L at( eye 1 ohexanecar boxy 1 i c 
acid) - & f 8£( bi pheny 1 earboxylic acid) - M-M. 
Z> fa It fk. at( par a- cy c 1 ohe xane -d i carboxy 1 i c acid) - 
3N- It at( terephtha 1 i c ac i d ) # * # M 4tt A # 4ft ( c or e 
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i * %*nn.*n (16) . 
structure) *l % *L & & ft 3l to • &4-n- & *fc ft & ¥ 
^(4-n-Hexy loxy-benzo ic acid) - 4-n- r5 Jf. & S& 

- (4-n-Propy 1 -cycl ohexanecarboxy 1 ic acid) -4'- n- $t 
%L ft & It £ ¥ S&(4' -Decy 1 oxy-b i pheny 1 -4 -car boxy 1 i c 
acid) A * 4- * Jfc * 

(Cyclohexane-1 , 4-dicarboxy 1 i c acid) • 

^ *fc * i7 ft a B a ^ J&* & ft t 34 ^ & » '>*(HD 

#j « ft b b b ^ J* fc^***!; 

(multi-ring) i| 0 it SI lb BL M ' ^ & *° ^ C I ) * & * 

* « iL»***ft#^'ft A » *» ^ • > # W ft & ^ ft & & & 

( I ) ^ t ^ I- it * * -li f t # t a a a ^ ijo to ft % it 

3r & > Jfr4-n- ft * ¥ @£ 

(4-n-Hexyloxy-benzoic acid) #J & ^ Sf- 
(Terpenol) - HJ® ( Born eo 1 ) - ^ ^ JL n 

.. (-cinch on i dine) * Quinine 

' ^»J4 4T1 * B 1 * C 1 1 % * * # 

! ^ f$ ^ ^ ^ # ^7 Si ^ 'fb ^ ^ ^ ^ ' -t ifc ^ m # & M * 
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3. - #<W«L^ (17) 




OCH 3 




HOOC- 




V/ 



DCC , DMAP 
OC 6 H 13 *~ 



Ql 



CH2CI2 



H 2 0 



& # m 4 - n - & * 

(4-n-Propy 1 -cy c 1 ohexanecarboxy 1 ic acid) . ^ * * 
^ Sl(Terpenol) > ft «(Borneol ) * ^ A >T 
(cinchonidine) > * Qu i nine * 

' ^ « A ±T2 * B2 - C2 *Q2 « * * * * 



3. - (18) 
•I± 4L ^ if, ^ # ^7 81 

3, *» T 0f *F : 



4 




-\ + HOOC 
OH 




DCC.DMAP 
C 3 H 7 — 



CH2CI2 



H 2 0 




^OH + HOOC 




DCC.DMAP ™ 
C 3 H 7 ^— B2 



CH2CI2 



H,0 




+ HOOC 




OH 



DCC , DMAP 
C 3 H 7 - C2 



CHjC^ 



H,0 



OCH3 




HOOC 




DCC , DMAP 



CH2CI2 



Q2 



H 2 0 



& & IMF 4* - n- * * ft & * *-4- ML S£ 

(4' -Decy loxy-bipheny 1 -4-carboxy 1 ic acid) M & tfe 
^Sl(Terpenol) * flfli(Borneol) - ^ ^ >T 
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i-M*Mfl (19) 

(cinchonidi ne) > ^♦(Quinine)*****^**-^* 
M m m * & M SL M » *J A £T3 * B3 * C3 # * * * 

i I ^ > T ^ : 




HOOC- 



/ 



OH 



OC M H 2 i 



DCC , DMAP 
> — =r »- 



T3 



ch 2 ci 2 




OH + HOOC- 





OC10H21 



H,0 



DCC, DMAP 



CH 



h 2 o 




HOOC 




DCC , DMAP 
k /-OC 10 H 21 =^-*~ C3 



CHjClj 



H 2 0 



0CH3 




HOOC 




DCC , DMAP 



^)-OC 10 H 21 CH ^ 



Q3 



H,0 



*#93/tfsfc*-#^'*3U n ) #* m * * * ft * * * 
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i o (20) J 

^^Ife-fb^-iffe*****!*** £ *t(mul ti-ring) S£ & i& *r 

SI 4b & A ' ^J&*>^^,(n)*jfc#**t4Ljft*^^t||/7«. 

B a B ^ m o # /tf ifc ^ # ^ & ^ ( n)^*^*^*'?* +4 

-l,4-^j&8£(Cyclohexane-l,4-dicarboxylic acid) ffl 
& ^ Sf(Terpenol) A % J3S5 ( Borneo 1 ) 

' ^»J1 £T4 &B4 * * * * '14 4l 

^, T ^ : 



N ' OH 



/ — v DCC, DMAP 

-v + HOOC-< )-COOH » T4 

OH X — 7 CH 2 C1 2 > 



H 2 0 




rt *OH + HOOC^~VcOOH DCC, DMAP ^ 

CHjCijN 

H 2 0 



4^ f i| 4: - t * t ^ ^ ^ ti ^ ^ f t ^ # t B a B 
.» fa to *L %L a H a te & ft ' £*4*#*J&4&'(a)fe-££.^-** 

4a -L it ^ ^ ( I ) A ^ ( n ) m it «. a a a ^ ^ #7 ^ B s a IB. /& 

4fc ' * # & & 5- ^ - * 4o # ^ ^ ( I ) 6dTl * T 2 - T 3 * 
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i - ®wmn (2i) 

B1^B2^B3 ^C1-C2-C3^Q1-Q2 &Q3 n ) 

#jT4 ,04 $*jfc*»tei$«;&4a##*-i&8Hb^4fe6<j>& a B a 
/& #7 • 



& it # ^ _L it #o £ >ffc a # #o # #t It a ^ ^ -if . 

T*.#*ifc*tte*$fc fci ' & ft m m & ' -ft n m 
r • 

t * ^ : 
4b ^ ^ ^ 

J-X T ?'J ^ *c 4B ^ # 91 m it # ^ ^ & ( I ) A sU n ) 

& m ^ * & ^ ft '\t & ^ # ^ B a a ^ ^ ' m ^ 4b ^ #7 

-*L ^ & flft. a * ^ -L ft 7F > * ^ /£ # JS* # it «*• «L • 
ftj i* 3r ^ : 

*K J* if «L & # il HTP 34 «* *p ^ : 



A '41 ft H 01 ympus MX50 jfc*ftjfc»Hit<fc:t 9H * «E ° * 
$J ^r^^Hfa^^^^^^^^'Ii^^^l wt% «iiU «. 
A.Merck §] flf & 4ft # ZLI-1132 t ' *h a 5. 1 SO « 4. *s # 

ffl 4L £ * A. ^ ^ «L a s a £ 1*3 ' ifc * K W 1 * ' Jfc « # * 

*■] 5. X> (0.01mm) £ £ M ^ ^ t # ^ £'J & * & ^ l£ # ^ 
*] £ * (0.01mm) A*MR«t«;^4fc#JiSli4Btt»^ ' * 

ftj ^ <$ & *fc p& & 4l r B i s& . -sr 41 5£ ° a 41' *T « 4 
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JE_ * frWOLW (22) 

»/»fft4i|ei#t A'i- ^HTP =(P x c)" 1 t ' m. * & * T 
#HTP • 



>& a B a j» ^ $J 4L ^ J& : 



[ t m i ] 

j&Tl : [ (4S)-4- * ft - a£ ^^r&] f *4-( & * 
& £ ) £ f g& SI ( [(4S)-4-isopropenyl-l-cyclohexenyl] 
methyl 4-(hexyloxy) benzoate ) 
Tl & jfe # S$: 

*ML *L & ft T ' fie. £ lg (6. 6mmol ) & 
(Terpenol ) - 1 . 46g ( 6. 6mmol ) t 
(4-n-Hexy loxy-benzoic acid) - 1 . 3 6 g (6.6mmol) N, N' - 
— *t E, £ — S JBc(N, N' -Di cycl ohexy 1 car bod i m i de , 
DCC) AO. 8 0g (6. 6mmol ) N > N- ~ f 1- H £. Dft ( N » N- 
(dimethyl am i no ) -py r i d i ne , DM A P ) Ifr It # 8 0 m 1 
^(dichloromethane) #j Sl M fa * • ^ £ & T it # 1 * 
' $ & #V j& ~ + E3 /Jn b£ > m i4^«pi t fi • « & 

4r*&&a*ifee£=fc#Jfc ' # « jft st & * ' 5* at a * 

' m # & & m ^ &l M ft &(EA/n-Hex =1 : 4) ft 4t ' ft 4b 
& # 6 & ® *ft : » tt 4 5 ~ 4 6 °C ' JL^&38% ' 
[ a ]=-81. 2 7. • it m Olympus MX5 0**«ifcjW«t«;*jR!l*K 
£E ft(p itch length , P) &84. 6 #m » iMF-Li£#-J§*#r4*4L 
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i > (23) 

* *E * # ^HTP = (P x c)" 1 t ' *r*.*****a#* 
HTP = 1 . 18 • 



( Ter peno 1 ) 



[ t W 2 3 

^&T2 : [ (4S)-4- * ^ * £. ^# &] f &4- » * 

-1- 3& £> & S& m ( [(4S)-4-isopropenyl-l- 
cyc lohexeny 1 ]methy 1 4-propyl-l- 
cyclo hexan ecarboxy 1 a te ) 

T2 ^ & # 

^HMT ' Be. Elg (6. 6mmol) 
,511. 3 g (7.2mmol) 4-n- ft %i 

( 4-n-Propy 1 -cy c 1 ohexanecarboxy 1 i c acid) *1.61g (7. 
8mmol) N, N' - ~ * Z & ~ £ K(N, N' -D i cy c 1 ohexy 1 
carbodimide , DCOAlg (8.2mmol) N, N- - f & «. & % 

-fe(N,N- (dimethyl am i no ) -py r i d i ne , DMAP);fa^&* 
8 0ml ^(dichloromethane) ^ilEt • «M ^ ■ 

T * # 1 * ' & & & 3£ >ft — + E9 ,Js ^ ' ^^^^^^ 

s a • ' ******* ' 

' m * -A. * * * *f *CEA/n-Hex =1 2 0 ) 
A ^ • Ml *t & 4* * & * « ' * & ^ 99% ° ^^^^32.4% • 
[ a ]=-52. 4 • <& ffl Olympus MX50 * * * E 

te(pitch length , P)*80.9 • *i ******** 
ffitt#*/^*&HTP=(Px c)" 1 t • *T**«*4ft#*HTP 

= 1.24° 
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i - frWtSLW (24) 



3 



[ * «fe £■] 3 ] 



/&T3 : [ (4S)-4- * « 3t & * 4t] 4 - ( # *fe ft. 

4t) It £ & $ f 8£ fi|( [(4S)-4-isopropenyl-l- 
cyclohexenyl]4-(decyloxy) biphenyl benzoate ) 
T3 ^ j& # H: 

^ H IL & «L T » Si £0. 4 7g (3. lmmol ) Sf 
(Terpenol) » lg ( 2. 8mmo 1 ) 4' -n- # ft, & £ £-4- & S& 
(4' -Decy loxy-b ipheny 1 -4 -car boxy 1 i c acid) -0.71g 
(3. 4mmol)N, N' - - Jf £, * 4L — £ «f(N, N' -D i cy c 1 oh exy 1 
carbodimide , DCC)^0.42g ( 3 . 4 1 mmo 1 ) N , N- — f ^ H & 
otfc °&(N, N-(d ime thy 1 am i no ) -py r i d i ne , DMAP) ^ Af 
#8 0ml ^Hf^(dichloromethane) #j 5L M & t ' ^ £ 
3. T * # 1 * b£ . $ & fa & is aft ~ + ng * - ft BLM & 
itfi*'«^«liA6i|i|#|*^Jfi > # sjl & §& m fa 
7jc . ift & & £ #s ' j» J. ^ ftj # |fc ' ^ #] fa ^ SL & & Sl f 

m m & a 4b & a & a « • & £ j|99% > <§. » ^,55 °c » 

[ a ]=-31. 0 3 - & A3 Olympus MX50ifc4Kfe>fc««t«;*»J« 

#(pi tch length , P) ^75. 7 //i • _L -i£ # J® #r # 
iliEf #f A^,tHTP=(Pxc)-' t '• *T * 4* * i* # ;& 
HTP = 1 . 32 • 

[ t iH 4 ] 

^ &T4: *[(4S)-4-*«#-l-3* £>^&] 1 , 4- a* £, Jfc 
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i • Whlw (25) 

& 8£J!i(di [(4S)-4-isopropenyl-l-cyclohexenyl]l, 
4-cyc 1 ohexaned i c arboxy 1 a te ) 
T4 j& J»: 

^IIHT • B5 £ 0 . 9 7 g (6. 4mmol ) j$ m 
(Terpenol) ^0.5g (2. 9mmo 1 ) a£ e« *&-l , 4- £ & ^ 
(Cy c 1 ohexan e- 1 , 4 -d i ca rboxy 1 i c acid) v 1.38g 
(13. 3mmol )N, N' - ~ it E. 1- «. ~ £ • Jtt (N, N' -D i cy c 1 ohexy 1 
carbodimide , DCC)^0.82g ( 6 . 6m mo 1 ) N, N- — f 4k A. & 
Oft °£ ( N , N - (dimethyl a m i n o ) -py r i d i ne , DMAP) 
#80ml ~ILf#t(dichloromethane) tfi J5L Jfc &L + * 1fc g. 

S T t # 1 'J> ' $ & & fljj. — + E9 * . ^ ^ A ^ «p 

5. t s. • > # a ^ & ^ fife- 

* • 5ft * A >t #g • ft & j£ to & # M *f ^(EA/n-Hex = 1 : 
5 ) ft, 4b > ft 4b 4ft. # Hk & |ft • * ** ft * 8 9 TC ' Ik & % 

9 9.4 3% • JL * *18. 1 IX ' [ a ]=-6 6. 1 • ft « Olympus MX 5 0 

* * 46 * « «; * *| *R 36 4fc(pitch length , P)^50.5/z 
m - JMP Ji it * m # 4l Jg *g # # ^ ^ HTP = ( P x c )" ] 

t > *T 4L # JK * & # ^7 HTP = 1. 9 8 • 



[ f 1 «fe *■] 5 ] 

^ #B1 : (IS, 2R, 4S)-4, 7, 7- =. f & * 3* [ 2 . 2. 1 ] * ft 
-2- *4-( Jfc H &) * f * «| ( (IS, 2R, 4S)-4, 7, 7- 
tr imethy lbi eye lo [ 2. 2. 1 ] hept-2-yl 4- (hexyloxy) 
benzoate ) 
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3L - «-«Wtt.W (26) 

Bl & & # 4* : 
^ IL ft T S& SO. 76g (4. 9mmol) & ft M ffi 

(L-Borneol) <lg ( 4 . 5 mmo 1 ) 4-n - £, & & ^ f H. 
( 4-n-hexy 1 oxy-benzo i c acid) ^l.llg (5.4mmol) N,N'- 
— ^ & ~ 5k JK(N, N* -Dicyclohexyl car bod i m i de , 

DCC)&0.68g (5. 4mmol )N, N- ~ f & & * nfcfc °&(N, N- 
(dimethyl amino)-pyridine , DMAP)^o/v^.^"80ml ~ 
f ^.(dichlorome thane) #J J5L M KB. t ' iSTt#l ^ 

b£ » ftK ft. to Mt m A ~ + * ' )»iil^«pilfi • a & 
^^K^L^^ite^-ii^^ ' # a & & Bfc- * ' & ft A. & 
Us ' m # £ «. f *£ >f *r *(EA/n-Hex = 1 : 4) ft, 4b ' & 4b 
ft # 6 & E It • & & & & 1 0 0 X ' ^^^,74.53% » 
[ a ]=-25. 7 • ^Olympus MX50 & & fa & & U & * *I *R 
^(pitch length , P)j&8.2'#m » J^JiilfllfS^t^^^ 
4fc # * A. ^.HTP = (P x c)- 1 t ' «T # «K ft *a # ^7 HTP = 
12.23 - 



lit W 6 ] 

^^B2 : (lS,2R,4S)-4 f 7,7-=.f4fc*3|t[2.2.1]£: 
^-2-I4-^^-l-f<e,^)lt§ ( (IS, 2R, 4S) -4, 7, 
7- 1 r i me thy 1 b i cy c 1 o [ 2 . 2. 1 jhept- 2-y 1 4-propyl-l- 
cyc 1 ohexane car boxy 1 a t e ) 

B2 ^ A 9 J»: 

afr IL A. 4fc T ' Sifilg (6.5mmol) iE. ft It JS 
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i « (27) 

(L-Borneol) *1.28g ( 7 . 1 mmo 1 ) 4 ' - n- & & & ^ £-4 - 
8&(4'-Decyloxy-biphenyl -4-carboxylic acid) - 1 . 6 1 g 
(7. 8mmol )N, N' - z. afc £, ^ ~ £ J© ( N , N' -D i eye 1 ohexy 1 
carbodimide , DCC)^0.95g ( 7 . 8mmo 1 ) N, N- — f 1- Ji J, 
nth °& ( N , N - (dimethyl amino)-pyridine , DMAP) fa $L 
# 8 0ml — H f ;&( dichl orome thane ) #j Bl M t » ^ :£ 
. * T * # 1 * ' ^ t i if jft ^ + c? * • 4# ^ M & «P 

5. £ & • a^^7X^jLe,^.ite#^^^- » # « si ^ 

?K ' i& & & >* *S ' ft & j& to M(MeOH/CH 2 Cl 2 =3 : 1 ) # *k A 
& -ft # 6 fc SI tt • & & & & 1 0 0 % » £ ^ * 2 1 . 3 6 X > 
[ a ] = -2 2. 8 2 • m m Olympus MX50&*4&jfctt4Bt4ft*j*l*R 
£E4i(pitch length , P ) & 1 1 . 8 # m > * _L S& # I* #T # 
« jffi A # * a. ^ £H.TP = (P x c)" 1 t ' T*.4***4a#* 
HTP =8. 45 • 



[ t fa ft 7 ] 

^ /&B3 : (1S.2R, 4S)-4,7 f 7-=.f*St3iL[2.2.1]* 
*fc-2-&4- C** T * * ( (IS, 2R, 4S)-4, 

7, 7-tr i methy 1 b i eye 1 o [ 2. 2. 1 ] hep t-2-y 1 4-(decyloxy) 
-b i pheny 1 be nzoat e ) 

B 3 4- /£ # : 

^ H a & *fc T ' S& *0. 4 8g (3. lmmol ) A tk M. ffi 
(L-Borneol) Mg(4. 5mmol ) 4' -n *-4- Jfc It 
(4'-Decyloxy - b i pheny 1 -4 -car box y 1 i c acid) -0.70g 
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i » fttyifLW (28) 

(5. 4mmol)N, N' - — *t Z> & *%L ~ 3. «c(N, N' -Dicyclohexyl 1 
carbodimide , DCC),5l0.41g ( 5 . 4mmo 1 ) N, N- — f & JL & 
D(£°£(N,N-(dimethyl amino)-pyridine , DMAP) ^ 
#80ml ~ a f ^(dichloromethane) #J EL M %L t ' 

a t * # 1 * Q f ' Jfcft^&as 'J- B ^ • * ^ A ^ 3p 

5. t a. • a^#*Aie**&sifi-l*^^ ' # 3l st & 

* ' 54 * A ft ' m «■ A 4*7 M(MeOH/CH 2 Cl 2 =3 : 1 ) # J* B B a 
ft, 4 b 4f 6 & m It • * ft & * 1 0 0 % • JL ^ & 4 8 . 3 2 % » 
[ a ]=-18. 94 • <fe ffl Olympus MX50 f ^ * II t H f ^ ^ 
5£<t(pitch length , P ) & 1 0 . 2 # m > W _h i£ # W #r # 
41 ££ A # ^ ^ ^HTP =(Pxc)"'t • «r£#*£*££i#;ft 
HTP =9. 85 - 

[ ir * *j 8 1 

^ /&B4 : ft [(IS, 2R, 4S)-4, 7, 7- f & * * [ 2 . 2. 1 ] 
A *fc-2- &] 1, 4-1 , 4 - a* & «;*Jlfc*J»(di[(lS, 2R,4S)-4, 
7,7-trimethylbicyclo [2.2.1]hept-2-yl] 
1 , 4-cy c 1 ohexaned i carboxy 1 ate ) 

B4 ^ j& 4*: 

^ ft. A. & ft T ' K *0. 99g (6. 4mmol ) £ %L M ffi 
(L-Borneol) ^0.5g ( 2 . 9mmo 1 ) *f Z> *fc- 1 , 4- ft & S£ 
(Cyclohexane-l,4-dicarboxylic acid) >1.38g 
(6. 7mmol)N, N' - ~ 3& 2* & ^ — £ «(N, N* -Dicyclohexy 1 
carbodimide-, DCC)A0.82g ( 6 . 7m mo 1 ) N , N - j=- ¥ & & & 
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J- » (29) 

ott°t(N,N- (dimethyl ami no)-pyr i di ne , DMA P ) fa ^ ^ 
^"80ml ~ H f *&(dichloromethane) #j Bl M U t » ifc % 
>& T *'# 1 * b* > JKS A*»**alL^.H-w 'J* ^ ' ■ iWF A A '4- «P 
£M» a^«*AJL&«fcHt^T^^.^9L ' H- 3i £ 

* - j& & A >* ft ' m # A #7 *£(MeOH/CH 2 Cl 2 =7 : 4) # J* g 
& ft 4f & m It 0 £ & ^77 °C ' It JSL *9 7. 68% » >t ^ A 
82% ' [ a ]=-21. 3 3 » ft A3 Olympus MX50fc£ft&flliliS;&± 
ftl % ft (pi tch 1 ength , P) %> 1 3. 5 /z m » ft -L & # 3$ #r 

# ^ jg « ft # V ^ ^.HTP = (Pxc)-' t ' T # 4* * 4SL 4a ** 
i7 HTP =7.39° 

[ «fe *j 9 ] 

^&C1 : (R)-l-(4- mm) -1- [ (2S, 4S, 5R)-5- Z* * 
*-l-IL^*3»[2.2.2]-f-2-4S.]T* 4-(a*IL*)*f 
St Si ( (R)-l-(4-quinolyl ) - 1 - [ ( 2 S , 4S , 5 R ) - 5 - v i ny 1 - 
l-azabicyclo[2. 2 . 2 ] oc t - 2 -y 1 ] me t hy 1 
4-(hexy loxy )benzoate ) 
C 1 & & # J» : 

^111 ,IT ' 82. £2. 91g (9. 9mmol ) -f T >T 
(cinchonidi ne) > 2g ( 9 . Ommo 1 ) 4-n - £ «fc fL £ f St 
( 4-n-hexy 1 oxy- benzo i c acid) ^2.23g 
(10. 8m mo 1)N, N' - — *f & — 3£'«KN, N' -Dicyclohexyl 
carbodimide , DCC)A1.32g ( 1 0 . 8 mmo 1 ) N, N- — f & & & 
nfct°£(N,N- (dimethyl am i no ) -py r i d i ne , DMA P ) ;&o ^ It 
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i - ®*nmn (30) 

#80ml ^ H f d i ch 1 oromethane ) #j & j& #g. t » 
STH#1 ^ b| » & & 4n A m A - 4- ,]> b£ . ^ A # «P 

5. t a ° «^«*AjLe,*fcife^t^^^#t . # a & m & 
* . m & >t ^ ' ft & & m. f ■ # & ja a, 4b # & & @ 

ft • * ft ^,70 °C ' *fc£*99.60X • J. * Jj,72. 3% ■ 
[ a ]= + 57. 59 • it ^Olympus MX5 0 * $ 46 & £1 4fc * * « 
SE 4i ( p i t ch length , P ) & 5 . 1 # m • Jif _L i& # 3£ m # 3l if 
S£ ft. # ♦ >v * ^HTP = (Pxc)"'t ' * # * * £t # HTP 
= 19.7 - 



It & if] 1 0 ] 

^&C2 : (R)-l-(4- if) -i-[(2S, 4S, 5R)-5- Z* J* 
&-l-*.#**[2.2.2]*-2-_&] f*4-PI«;-l-*e,«fc-jSt 
t* ( (R)-l-(4-quinolyl )-l-[(2S, 4S, 5R)-5-vinyl- 
l-azabicyclo[2. 2. 2]oct-2-yl]methyl 4-propyl-l- 
cyclohexanecarboxylate 

C2 ^ # # 3$: 

^ H It £ #, T ' S&£2.7g (9. 2mmol ) ^ ^ >T 
(cinchonidi ne) *1.5g ( 8. 3mmo 1 )4 ' -n- 1$L H & it : £-4- 
%L Bfc(4 ' -Decy 1 oxy-bi pheny 1 -4 -ca r boxy 1 i c acid) -2. 
lg (10mmol)N,N'-~Jt£^*l^£fl£(N,N'-Dicyclohexyl 
carbodimide , DCC)A1.2g ( 1 0 mmo 1 ) N, N- — f £. & & Dfcfc 
°&(N,N- (dimethyl am i no ) -py r i d i ne , DMAP) jja ^ $t % 



80ml — H f *£(di chl oromethane) ft SL ML %L t 



^ £ 3. T 
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i » ftfytaw (3D 

ft # 1 /Jx . $ & 5® 5ft + is? 'h b$ » f i I «p £ I: ' 

a ° ajfeii*.iLiLe,*fcifee^*^^ ' # « 3t * Bfr * ' 

i& & & & ' m # JL 4fe Aft ¥ S| # # a B B *Mt4f-6&Eft-# 
& & & 91. 3196 ' [ a ]= + 5. 52 • & ffl Olympus MX50&f=#5;fc 
*«t«:*a!l*R«EflL(pitch 1 ength , P) &3. 1 fi m • J» _L i& 
^^^tt^f^{i#f a^^HTP=(Px c)" 1 t ' *T £ # *R. 
£i # HTP =5.52 - 



[ * & #J 1 1 ] 

^/£C3: (R)-l-(4- fln^) - 1 - [ ( 2S, 4S, 5R) -5- Z, f$ &. 
-l-H#^3t[2.2.2]^-2-^] f I4-(#^llI)f ^11 
f«tfi ( (R)-l-(4-quinolyl)-l-[ (2S, 4S, 5R)-5-vinyl- 
l-azabicyclo[2.2.2]oct-2-yl]methyl 4-(decyloxy) 
b i phen y 1 ben zoa t e ) 
C3 & A # J»: 

*ML *, Jfc #, T ' K. 1 1 • 8 3g (6. 2mmol ) ^ JL ft 
(cinch onidine) *2g(5.6mmol)4 , -n-#:fe&&.££-4-|& 
I&(4' -Decy 1 oxy -bi pheny 1 -4-carboxy 1 i c acid) M.4g 
(6. 8mmol) N , N' - — 3* & ^ ~ £ ( N, N' -D i cy c 1 ohexy 1 
carbodimide , DCC) AO . 8.3 g' (6 . 8mmol )N, N- -=-¥&#. & 
0ft°£(N,N- (dimethyl am i n o ) -py r i d i.ne , DMA P ) ijo ^ It 
;£8 0ml ~ IL ¥ *£( d i ch 1 or ome thane) idilt t ' 
a T * # 1 'J- B ^ ' A* HL^jfcaalL^-H-w * ^ ' ^ 

jl t a " «^«*.AjE.e,*t3fee^^^^ ■ # « ^ * # ^ 
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jl » (32) 

* • > #r4t-J.#>*£f^# i* & *fc -ft # & & HI 

It • * 4& ft £81 °C ' *fc&*99.36X > A ^ ^2 9% • 
[ a ] =+ 1 05. 9 6 • ft ffl Olympus MX 5 0 jfc ^ 4& & ffi $L ^ * if 
fe(pitch length , P)^2.8//m • ^_Lit#^m4f^^ 
5£f 4f A^^HTP=(Px c)" 1 t ' *T#4f-**fc*a#;*7HTP 
= 35.5 • 



[ f $fe #] 1 2 ] 

* j&Ql : (R)-l-(6- f ft &-4- ^B»)-1-[(2S,4S, 5R)- 
5-Z*#&-l-*L**tfc3*[2.2.2]*-2-&]?:& 4-( 2, % ft 

£ f & fig ( (R)-l-(6-methoxy-4-quinolyl)-l- 
[(2S,4S, 5R)-5-vinyl-l-azabicyclo[2. 2. 2]oct-2-yl]me 
thyl 4-(hexy loxy )benzoate ) 
Ql ^ j£ # ^: 

^ I 1 I ^ T » S& 41. 61g (4. 9mmol) 4k * 
(Quinine) > lg ( 4 . 5mrao 1 ) 4 -n- £, ft & £ f St. 
(4-n-hexy loxy-benzoic acid) - 1 . 1 1 g (5.4mmol) N, N* - 

Jf & — S. J3£(N, N' -Di cycl ohexy 1 car bod i m i de , 
DCC) AO. 6 6g (5. 4mmol )N, — & n|t«(N,N- 

(dimethyl a m i n o ) -py r i d i n e , DMAP) fa ^ 4£ # 8 0 m 1 j=- *L 
f*£,(dich lor om ethane) W^Lilftt ' »t aTi*#l 

> $ ft;fa&3SjJ!L — H-W'hi$ • fil^«p£ia 0 # ?^ 
|g * A 6 S£ ^ SI ife ;ff £ £ ' # « *L * * Bfr * ' * * * 
?% ' m 4* £ to m. t * *f *(EA) ft 4t # 6 ft, S tt 0 & 
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i « #W«L«W (33) 

& & &BQ.1% ' £ * *19. IX ' [ a ] = + 12. 0 7 - ffl Olympus 
MX50 & ^ « * fll * 4fc * 3d * 4fc(pi tch length , P)*4. 
5 #m ' iff -L it # S$ m 4f- m 3E 4i # $ A ^HTP = (P x c)' 1 
t ' *T * * 4ft # i7 HTP =22.2 • 



[ t fa 4H 1 3 ] 



/&Q2: (R)-l-(6- f H*-4-lli#)-l-[(2S > 4S f 5R)- 
5-Z,**4t-l-iL#*3fc[2.2.2]*-2-&] ¥ *4- ft 1 - 3* 
e> & St m ((R)-l-(6-(R)-l-(6-methoxy-4-quinolyl)- 
l-[(2S,4S,5R)-5-vinyl-l-azabicyclo[2.2.2]oct-2-yl] 
methyl 4-pr opy 1 - 1 -cy c 1 oh exan eca r boxy 1 a t e ) 
Q2 & # Dr m-. 

^IIIIT ' B& £2. 9 7g (9. 2mmol ) £ ^ 
(Quinine) »1.5g ( 8 . 3mmo 1 ) 4 ' - n- tiL % * £ -4 - & St 
( 4 ' -De cy 1 ox y-b i pheny 1 -4 -car boxy 1 i c acid) -2.1g 
(10mmol)N, N' - — 3t & ~ 5. J6r ( N , N' -D i eye 1 ohexy 1 
carbodimide , DCC) *1.22g ( 1 Omm o 1 ) N , N- — f &. & & Dft 
°£(N,N- (dimethyl am i no ) -py r i d i ne , DMAP) a. H 
80ml ■ — H f ^.(dich lor om ethane) tfi BL M t ' 
T*#M>^ ' & a* * 3fi flfL — + EJ * » jff 5. Jft # 3p 3. 
. £ a ° a ?! « #. A f S| it fi- £ * £ Jfc ' # a Ifc 4K ifr * > 
i& & A >* J® ' m # £ #7 ^(MeOH/CH 2 Cl 2 =3 : 1 ) # & B B a A 4t 
A, lb 4* £ & ID It • **fe,£*97.2X ' £ * *10% ' [ a ] = + 9. 
27 - ffl Olympus MX50it*<6it««t«;#«!l«a6tt.(pitch 




1 
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i * &W$L*ft (34) 

length , P)^,2.82^m • Ji il # US «t f 4: ^ ^ ^ # ^ A 
^^HTP=(Px c)" 1 t ' *r#4f-*«fc4a#^ HTP = 3 5.4 6 • 



[ ^ ft) 1 4 ] 

^ &Q3: (R)-l-(6- f a*-4-i*)-l-[(2S,4S,5R)- 
5-Z,#4fc-l-IL#St3*[2.2.2]*-2-:&] f &4-( * * *. *■) 
f ^|.^f t S|(R)-l-(6-methoxy-4-quinolyl )-l-[(2S, 
4S,5R)-5-vinyl-l-azabicyclo[2.2.2]oct-2-yl]methyl 
4-(decy loxy )bi pheny 1 benzoate ) 

Q3 4r A & m: 

^11$ fa T ' felg (3. lmmol ) 4b ^(Quinine) - lg 
(2. 8mmol) 4' -n- # «t H & * *-4 - & Sit C 4 ' -Decyloxy- 
b i pheny 1 -4- car boxy 1 i c acid) *0.7g (3.4mmol) N,N'- 

i% & & JBc(N, N' -Di eye 1 ohexy 1 carbodimide , 

DCC)^0.41g (3Mmmol )N, N - ~ T & *l & nth «£(N, N- 
(dimethyl am i no) -py r i di ne , DMA P ) fa^g.%80ml — 
a f ^(di eh lor om ethane) 6&&>ftJ&+'^£aTfc#l 
* Bf ' $ ft. * 3S j& — + E9 'h ' f i I ^ «P i f S 0 M 
&m&£LV & & ' # « 35. St. ^ fife- #. • iS & A ?f 

m ' l^t#Ifti(f ^/-IU=3 : 1 ) # J* & *fc 4b & 4b 
4* 6 & ® *t • £- tt, 5. & 1 0 0% • £ # * 3 5 . 8X ' 
[ a ]=+15. 76 - & ffl Olympus MX5 0 jfc ^ ^ & IK flt 4* ft «J « 
5Eit(pitch length , P ) * 1 . 7 fi m # Ji ifc ifr I* At 4* * 
iEf #f A^^HTP=(Px c)" 1 t ' # « «L *a # ^7 HTP 
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2. « ftWtSLW (35) 
= 59.1 • 



& in ffi t «fe fr] Uf* fcl 1 4 m # ^ a 9 a ^ 46 & «R *E 
#LP H- Jft * *a # # HTP * * ^ S *o * 1 m 7F : 



| Terpen* 

j — "<* 


Bomeol 

-4, »■ 
/ __, 


Cmcbouidme < ^ 

. & 


'"fx: 


...... 

K/0*'" — ( : 1 / — Ou,K, . 


Pi!cb*84 6juu 
HTP-1 18 

[a^ -si 2? 


Wcli=8 2fuu 
HTIM2 23 
[a )= -25? 


WcIf5 ljun 
HTP=19" 


ffTP-22 2 
[<r|=+12 07 


hooc— ' — cy-h 


ftlcb«80 9jun 
HTP* 1.2-1 
[a h -52 -1 


Ptfclpil 8jun 

HTP-8.45 
[a}* -22 82 


Pitch" .Miuu 
HTP=322 
[a h +5 52 


PtfclF=2 82|un 
HTP-35 46 


• • - ■■ ':•'«;> 


HTP=1 32 


Pitcli=10.2|iH) 
HTP=9 85 
|a f= -1894 


PftchF2.&Miu 
HTP=3.V5 
[a }= +105 96 


PfiClF 1 ! ?|UH 
HTP=59 1 


HTP-1 98 


Pitcli^D 5|un 
HTP="39 
|a h -21 33 







1 



#r ^ Jit ® H- «. & se. ^ #9 Be, : 

a 4fl * m * » A HTP > 1 5 fi nr 1 ft * U it - # #i X ^ 
$1 i% ' ii H ^ - # #j IP9 *E #r ^ It S Sf- & tfi P i t c h til # 



I WHHH 
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i » (36) 

&&#&-g:&560nm • ^ 111 i| ffl Merck ^ 5] t ^ &d ^ 0 ° 0 ^ 

a B aZLI- 5 1 0 0- 1 0 0 * ZLI- 5 2 0 0 - 1 0 0 > Z L I - 5 4 0 0 - 1 0 0 - 
MLC-6657-100 ^MLC-6700-100||Dic>£3mft^#J$lB B a 
RPD-88 8 73 ft % ft H m (nemat ic) «. a B a # It » M€r * 41 ^ & ft 

# Q 3 a ra tb #>J ft it & % .a. Be, » ft # #9 s& ft} ^ JJ§ ® 

fi£ * Ja B& IT EL M -ft 47 5 6 0 n m • 

[ * ^ ft 1 5 ] 

i$L a a a & & & ( A ) 

^Q3 + «. ^Merck & 3 m ft 4£ ft ^ oaZLI-5100-100 

6 ?>] B a a # it t ' ft # ta s& its ^ m m m %l & k ^ r # & 

■& £ * i* &( 560nm) • Jt b$Q 3 * ZL I - 5 1 0 0 - 1 0 0 ft 32 >& a B a 

****** tb #] 4L M # * 1 0% ( a «. B B a fe ^ * f ^1 

^ ) - IMP m # ft %L b b b Ho. /& & ( A ) & It ID S| «. B a a S£ >r a # £ -k 
5 6 Onm af ft & ^ * *j - t g>j 3- ^ & ft ffl ^ & <f s] /*rf ft 

4fc ^2 »fPDA 3d & ' ^ Si iil ^ 55! It @] # ^ a B a ^ >t ^ ^ 

t ' *i ^ * 5. it $ 1 1 1 6d i # • #r # 4* *. * « i n m 

[ t fa Wl 6 ] 

^Q3 ^ ^ % AMerck sj flf ft ^ ft Jo ZL 1-5200-1 00 

ft n ^ %l b b b #■ it t ' ft # m m ft ^ a ® si & a B a se. # & # 

JbA**&(560nm) • jtb s^Q3 ^-ZLI-5200-100 ft ?«J 35! a B 
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£ » ftWiSLW (37) I 

#■ It t * it & tb #] ^ M 4fc ^ 1 3 . 5 % ( a «P B &l ^ & fL % & W 

J£ ) • i» m # #J fa b b b & /£ $J ( B ) «t H @ SI >& b b b B& & # & -fe 

5 6 0 nm # * f ft *| - * ftl ^^Aft/Sl^t^^C/^^ 
# 4l2 <*f PDA ® ' $F ^ ili ^ #r ^ H @ b b ^ ^ * ^ * 

7F ° 



[ * & m i 7 ] 

^Q3 fSL A.Merck % fir $k & ttl ft AZLI-5400-100 

ft 2! #. b b b -# It t ' # « se A ^ It S si * & se. 2r & * &■ 

* A * -it &( 560 nm) • ifc 3 * Z L I - 5 4 0 0 - 1 0 0 ft 3S * A 
#• fit 4 4 >lt & tb #] M & 1 2 % ( jx «. bb la ^ $7 Mi 4 & & 

) • f ^^^ta B a .ta^^(C)f II® SI* b b b se, 2r & # -i: 
5 6 0 nm * € * * • 4 S'J >8ra,*«.fflfit«*-f'**Jtf* 

# 4l2 °tPDA fife ' * n se Hi ^ #r S It B S| * A * a. £ 

[ *fc *J 18], 

* B B B &. /fc #7 ( D ) 

WQ3 ^ St A.Merck ^ 5] *. ^ W 0 °aMLC- 6 6 5 7- 1 0 0 
ft #j ^ * b b b ■* It t ' it. # IS fie. * *r J* ® si A SiL ^ ^ * & 

**#J*fc(560nm) ' *b af Q 3 & M LC- 6 6 5 7 - 1 0 0 ft n ^ b b b 




i - ftWOLW (38) 

# It * * ?t & bb #-J ^ M <& % 1 2 . 2 2% ( a #L Jl & ^ ^7 & i * 1 

& ^ ) - w m # ^ ^ & & & ( d ) m & m m m $l & ae. # & jh- & 

-fe 5 6 0 n m of #j & € # fcl • * £'J 2r ^ 4, m % & € -f- ^ *J m 

ft 4* 4l2 ^pda © *l ' m m ae ih m n m m m «. a B a m ^ 
[ t m 1 9 ] 

tiL b b b fe & #7 ( E ) 

^Q3 ^Merck 3 ^ ft # # ^ o °uMLC-670 0-1 00 

ft n n m. 3, ■% It t ' 43t # 18 ae iH 4l it S] s| B B a ae, 2r & & ft 
&&-a>a*fe(560nm)"' jtb a^Q 3 & M LC- 6 7 0 0 - 1 0 0 ft 3! >& a B a 

# t * & 5. fcb #] 4l Hfl #. & 1 1 . 3 8% ( M m. a B a to m i % 
& ° 4f flr # #j * a B a & * ( E ) m m m m >& a B a ae. 2r A 4t ft 
•&5 6 0nm It % 1l *>] ° * *l ^ ^ JM£ ffl 3f 3 /*/r 
ft ^ ^2 "tPDA © > jmf t$ ae its ^ #r It ® s* «. b b b ^ * ^ 

# t ' 3H * iL # * # « a 60 U % ' /tf*f-tf**i*5B /9f 

[ it * *i 2 o ] 

«. a B a 4B. ^ ( F ) 

^Q3 ^ -f- iSL TvDic ^ s] «f ft $t ft ft 0 ^,rpd-8 8 8 73 ft ?<J ^ 

«. a B a # It t ' ^ # l«J ae A It IH 5| «. a B a %L * M ft ^ 

Mi & ( 5 60nm) > itb b^Q 3 # RPD - 8 8 8 7 3 ft ?<] ^ «. B B a #• It t * j* 
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i - &*J\tiLW (39) 

& tb m ^ M % % 1 2 % ( a >& a B a & ^ & Ift * * 4t * ) ° * m # 
6<j}R.aiaj&4fe(F)«tJlia SI i& B a K 3" & 4t -R: 5 6 0 nm n£ #j & 

t 4 an • * m 2r A it m 2 & % 3- & s] ft & # ^2 *tPDA ® 

& » i» t$ se. A ^ #f SI H 0 fi* B B a >i ^ £■ t » 2*1 t£ Bl 

M # *f € & #J M i% ' «r#i*i»$6l^ ° 

Q3 ^ B B B ^ & #■ - fa ^J^aU^f f iU tb #] ^ 

M #, 4o 4t 2 #r tf : 







Q3 i&£(wf%) 


A 


ZLI-5100-100 


10% 


B 


ZLI-5200-100 


13.52% 


C 


ZLI-5400-100 


12% 


D 


MLC-6657-100 


12.26% 


E 


MLC-6700-100 


11.49% 


F 


RPD-88873 


12% 



sfe & # H £ 6 ^ * «fe fcl #**»-t'&£3k#ffl j a 

m £ ^ # 91 ' tefa&Hifc&g.^ ' ^ ^ ^ * a ^ ^ ^ ^ 
ft H « ' # *r # # ^ ^ Jt H >ffl ^ ' si it # ^ ^ ^ ti 

ftB*4lLfcra^*it*#iftntf*£*** ° 

_L m i£ ' * # a ^ *° f £° & #f tb *t 4l T ' * # « T 




i » &m$LW (40) 
it jtt : 

(\) ^ %t m fa & ; & to to ' @£:Rr#ili;&^*e;fc& — 

* *f « t «u ^ JP- S$ & A m to .*# m ' /»r«***tU«*^ 
#i7 ' * * A * * * ^ JL >T(cinchonidine) * £ ^ 
(Quinine) A $ 4fe B* M & m #3 4b & to • ^ ^C3 ^Q3 • & Jft 
#L*a**#^J5']it&&59.1A35.5 ' f ^tl 

* iia to m * m tit & # ts ' 

( 2 ) 4^ «■ a 3 £ y ^ -T- ^ tSt tf _L # J3>J 51 ffl T H ^ B B a # -7- *a 

14 ^ n ft ?.j 5H ^ £ Fal ft X 44 • 4L#W4L#f^«l* ^ 

* *o ^ «. B a a & J& ^ Bf ' • «. b 9 b J» *o $7 ^ &. /£ A #H 5 W t% B£ 

^ I f H I ;l " 

li » ^iHUtaU*'* ' 0 & & £ & 4fc 

* § & i$L bs jfr fa to *g bb > H^Atl^^^* ° 

( 4 ) * «■ A IMF * * * * >t «. 4i £ # a m * MS $7 * 
01 ^ «. & & i& #(core s tructure) ^ ^ ^ St. it ^ft Si ^fb ^ 

A ' & & ^ m °4- ' i§^^A*^^^r^^^^^^.B a 9^ 

4fe ' ^^itffl Alt -L#f ^^rf • 

* ° * * a £ 4l #r ^ & # «l± y ^ -7- # ^ «. b h b Be, 2r Jl- * & # 
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i » ®WiSLW (41) 

& i% J- 3^ & 4£ # 'hM& ' + ^i&^ffi*S-&4*5$,«li^8 • 

( 6 ) *. # W ^ * it * •/£ '14 ft * «SL *t # *J B a a ^r- jia 

(Quinine) ( h!l *t *C *Q * 4b 4fe ) ■ ■ H # *. J* * # ^ 

j& -it *t ' it^iffl^^isrun^ii ' & m # ^ 

jtb f & £ # * ^ ^ ill 7F II ffl «. a B a S& >T t * Jfe it M M ^ H 
§iHI • ^ t a ^ ^ b s b ^ ^ ^ I- ^ ^ t # ' «T ffl 

fiCTN, STN, TFT) » A ^ j&* 

4fc ^ & 4B «. a B a te. & $0 ffi * ' it $ 'J # $fc *E #J a B a ^ ^ £fc # 
tfj 2T ft &LCD ® & # 45- ' it fa it J& ft" ft %L a B a &L ^ & ' 

73 5- ^ © *L ^ If ^ • 
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% \ U % %k ^ & *ft ^ * #'J 1 5 >& B 9 a ft. j& ( A ) $t & # 
*:560nm B*#fc«*3li'&&4***fr«*ttMI'kB- 

% 2 g] & 7F # a £ * «fe fcl 1 6 «. b b b ft. /& $7 ( B ) ft Bl % & 
-g:5 60nm v% to & % ± W ' *&Jli*#«*ttM'ftB • 

£3B& #*f * #0 7$. Jl ft & 4fc ( C ) #t & *. 

-&5 60nm b$ ft * f; * fc-J . ^ H f I &d 1 #. I • ' 

•&560nm # ft * « * *l ' * SL M # # « S M # SI • 

$51 # ill 7F # ^ * *fe <H 1 9 $ b b b ft & $KE) «t & 4i & 

-^560nm ^ 6d * « * « ' * SL M % M % Jt 4k B ° 

$ 6 1 i ^ ^ f f & 2 0 B a B ft & 4£> ( F ) & & # & 

-gc5 60nm b£ ft * * *| ' ^ ^ It # f f S ^ 1 S • 
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* » f UMM'JIaBI 

1 . - ft A & ^ ft 4± * ^ # ^7 ( He 1 i ca 1 
Twisting Power , HTP ) >fc B B a do $7 ' & & *» & ( I ) #r 
^ & ^ >^ '14 #J ^ (multi-ring) % ^ SI 4t & %o ♦ 




* t A h * «5 * & # '14 £ m(mul ti-ring) ft & ' 
# # £ SKTerpenol ) - % ( Borneo 1) > ^ JL >T 

(cinchonidine) - Qu i ni ne A 

m $ T ^ & 1- • Ri & %> A * & 

m *. -ft ; G * 4t «; *■ * » * & * 

tt3**fc&A#3*&* # & * * * * * 

A % * «. * * i - 1 o in * * & - ^ # i - 1 o « * * 




*ft # # a B a * *» 4fe > I ) ^ ^ &-OC 6 H 13 * A * «i ** 



S|(Terpenol ) ft & * G ^7 





' J-n=l 



3 . *o t * * *»J H, ffi £ 1 * #r & * & # & 44 ^ A *R tit 
$t # # «. b s b * 4fc ' * t I ) 6^R, ^-C 3 H 7 »A*«!# 



(Terpenol ) ft * " G ^ 



' JLn= 1 0 



4 . *> t tf # *'J IE SI £ 1 # tit ^ 4L * * * >t *£ ^ A *R ft 
i7 B B a » Jo #7 . * t I ) WR, 4/-OC 10 H 21 * A A 1* 



^ S| (Terpenol ) ft & - G & 




==J > JLn = 2 ° 



5 . *.tt*jHftl»l««f4i****tt^it 
fct # ^7 til a B a ^ ;&* «7 ' * t sU I ) #R, ^7-OC 6 H 13 - A J 



K ft 



(Borneol ) ft 1- - G & 



J_n= 1 0 
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6 . -ko t tf * le, ffi $ 1 3t m it ^ Mr Jt ^ 4± ^ * ^ 1 
£i # a B a ^ >fa ' & t & ( I ) #> Ri & -C 3 H 7 - A h 31 a§ 



( Borne ol ) ft & - G & > ' ' in=l • 

7 . *o t tf # #>] H, B % 1 £ m it ^ * * # '14 $ *R ^ 
& # # a a a ^ $7 ' * t ^( I ) ^Ri 4-OC 10 H 21 * A & H 




< > 

JK(Borneol) ft £. * G A s \=/ >JLn = 2° 

& # # a B a * A* ft ' I ) W R, ^7-OC 6 H 13 - A * * 




"5T^/T(cinchonidine)ft^ * G ^ N ' ' -B- 

n = l ° 

& # ^7 * A ;&* & > * t ( I ) * \ ^"C 3 H 7 > A % * ^ 



>T ( c i nchon i d i ne ) ft ^ * G ^ " N / ' - a - 

n = 1 ° 
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10. *. t * * « ft ■ »l*«riti*****^^** 
* ^ A » *» * . I ) *&R, ^"0C 10 H 21 * A 4 * 



»T ^ -^r(cinchonidine) |L ^- > G % 
n = 2 • 





.fi- 



ll. - It * it ^ ft $ * ^ * * ^° ' * 

A (n)***-****'*** *f (multi-ring) 

% mm mit& to ' 



o o 

II II 

A— C— (G)h-C— A' 



* * *( n ) a it * * • * t a &A 1 * * m * " * * ft & * 

* 4 (multi-ring) * ft *. ± ' * # * ®KTerpenol) * 
«*(Borneol) * * A >T ( c i nchon i d i ne ) * * * 
(Quinine) * ft to 8* « * * * £ * * & * *• m * T ^ * 

* ; G * * «. £ - & * & * * - * - * - 11 * * *° * ?t * 

£ * * * # * * ' * 

+ * * ^ -t A * ft * *r * # i -i o ® * * * * £ * * 
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12. *o t # # #J ft SI Jfll^m*^-***^*^*^ 

* *t # # «. a a a ft fa 4fe ' * t 4k & A ( H ) #J A ^A 1 ft IS] & 



«;##(Terpenol) Hi * G & 



' J. n= 1 ° 



13. *.f It * *'J ft IB *ll:*/tf5fc*.*ifc#**te*-** 
* *t # ^7 » & » ^ ft - * t * * sU n ) #A ^-A 1 A RI i* * 



» ln=l ° 



14. - %L U & * & * t£ ^ * *R ^ # # a a a ^ $J 

ft I- Jf (mult i-ring) ft ft St 4t SI 4b & A ' ^ /& *» f * * #J 

a H a ^ *o 4fe ' 




0424 - 9068TWF (N);029I0033;phoelip.ptd 



* 51 1 



O 

II 

H— O — C — (G^Rl 



& & ¥j % tii &t 4b & ' & t Rj # h A * A * * 

& * * % 1- * * *. ^ ' * t * * ' 

* 1 - 1 0 * * # * ' 4fc*JL***JL** ' JL * t HB J* -t 

id || ^ T $ i ^ I -f- m * ft ; G & *f< * * # 4t 4fc * * 

* 1 - 1 0 4fl I * ^^1-10 4B3L#, ^ft^H** & 

* £ ^ *. ft ;n*l * 2 A3 > *n*2*3n*#-G'ft*4B.|SI 
A * TO 4l % & * # 3* £ > *-jfc-jaJi 

1. A » 3t £ * ^ A * * ^ * * ^fc*.**.*****;*. ' J- * 
t 3t A -f i #j A A * * ^ *fc ^ * 1 " 1 0 4ffl * ^> ^ tfj * 1- ^ * 

1 5 . -kP f ft # *i'f£ IB £143*mife*-*li£*fc*>*te*- 

(multi-ring) §1- 0 % % #F 8|(Terpenol) - % ffi 
(Borneol) - T >T ( c i nchon i d i n e ) - £^(Quinine)*. 
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16. -k° t tf JM 1 ! ft ® fcM****-* 5 *******- 
A * * # * * * * ^° * ' **'**.(M)tt#** 

lb ^ & & R, ft * A x * * % ^ * > ^SL ^ * * * H * ' * + 



' J-n=l 



ft ; G % \= 




A # ft ^ # # * B a a ^ ^ 4^7 #j 2r ' **'>*.(n)tt*** 

lb * ^7 *R, ft * A * * + 

* - fa & & «t a * ft * 1 1 - 1 o * * % * ' * * % m * 



ft ' G 




J_n= 1 ° 



18. *» f It * « ft « fcMaJi/tfifc*.*****^**- 

Jt& « ^ *ft # * * a a a » ^ ft ft ^ * > * + '>*,(m)«l#** 

4b ^ 4fe &R, ft ^ A % * x * * % x * ^ * * m * ' * * 
flt 4. * 4SL * & * * ft & ft * * 1 - 1 0 m ^ * * ' ^ * * * * 
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% 53 1 



t G % 




» J_n = 2 • 



19. - & 3(SL ^ * & * '14 ^ $ * ^ & # # «. & A* 4& 
a Ji * * f '14 #j £ ^(multi-ring) S| ^ it 4f Si 4b ^ m ■ 

^ a *■ * * * *i ft n * 1 1 * m * * *( n ) * * * * 

& if, Ht & # ^ & & ' 

o o 

H-O— C— (Gfe-C-O-H 

£'*&(III)«i#*iHb<fr4fe • G * 4t *fc & ^ #fe *f & ^ * - 

1-10 * * ^arl-lO*****!**.**** 

£ -f m *. -ft : n £1 ^2^3 • # n %1 &3 h* * -G A * *@ B A 

* |§] 41 3& * * * * * & * *-*-tt-t*** B **'***- 

A * * * * # & * # £ * * ^^*A*«^^^* ' * + 



A «t & # # * a B a ^ *» 4^7 ft 2r * • * + -**,-*«-fc.*" 
& £ '14 £ J£Umulti-ring)H*4fc*te**B* 
(Terpenol) - j!l J38 ( Borneo 1 ) » -f "T ^ >T 
(cinchonidi ne) - £ * ( Qu i n i ne ) * & 4fc & & £. 4fe - 



21. *» t tf * #■] ft n Jtl9a|imit*.ftat***»<i^ 
A * * *B: * * * a B a » to ¥j * * ' **'>*.(iv)tt#** 



4b & to %G % 



J.n= 1 0 



22 . *» t tf 4|- *■] ft n *19*msfc*-******>*te*- 
$ 41 t|i#i] fuUi^^^* ' * t & & ( IV ) #j # a g 



4b ^ 4fe £G A 



' J.n=l ° 



23 . *>t ***lftB % 1 9 * # & 4l «L ^ * * * & ^ 

A *t # ^7 «. H> ^ ^ to # # ' ^-t^^(IV)^#^® 



4b ^ 4*/ £G £ 




M-n = 2 • 
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24. - & ^ a B a ft. ^ ' * & 4* • ' 

(a) 3wt% 5-3 0wt% a #L B B a ft ^ 4fc & i & & ^ 4l 5. ')? - 3£ 

j& BB fa & ; « a 

(b) 3wt% 5.9 7wt°/o a >fc a a a ft ^ 4 ^ 1- ^ ^ «. B B a ' £- 

^ j& # ( a ) * n ° 

2 5 . *> t tt * * 'J ft n * 2 3 3! m & *- - 34 «. * ft. ^ & ' 

^■t^-Tfe.^^'li^i^^^^^^ * a B a ^ ^ %j & 4£ f£ $t a B a .ft 

#?5wt°/o 5.20wt% - 

26 . - ft «. a B a ft- & & ' * & & : 

(a) 3wt% £30wt°i a t la ,t ^ ^ II t I? 1 ^ ^ i ^ - t 
*d t if J. *j & ffl % 2 ^3 ^4 ^5 ^6 ^7 ^8 ^9^10^t^- 

(b) 3 Wt°/o ^97wt% a flfc a B a ft ^ #5 & 4 & & ^ a B a ' 

* * & #(a) * is] • 

27 . *» t tf * ft II IS % 2 6 * m ill " «. a B a ft- ^ 4fc ' 
£ t * & ^ '14 ^ * *R ^ *t H * «■ & ^ ^ #7 # ^ t£ a B a ft- 

^ #/5wt% J.20wt°/o - 

28 . - m * a B a ft- ^ 4fe ' * # : 

(a)3wt°/o 5.3 0wt°/o a «. H B a ^ ^ i II f I; I- ^ ^ I ^ - t 
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5* * f H*#ttH 

*> t * * *'l le, ffi %ll3%fftHLZ-&&&y£te-*-& 1 &fe&&ft* 

ft b b b fa & ; « a 

(b)3wt°/o £97wt% W t 0 a a la ^ * ^ f I; I- ^ ^ ^ ^ ' & 
H & #(a) * IS] • 

2 9. - ft ft B B B *a & 4fc ' * & & : 

(a) 3wt% 5.3 0wt% a ft b b b & ^& &t&&^^5.;!?-ft 

* tf * *>j i£ s $ 1 2 & 1 3 # m & 4l * * # *t 4l a # ast 

# ^7 ft a B a ^ ^ 4fr ; SA JBl 

(b) 3wt% 5.97wt% a ft b b b fa. & to & * A ^ «. b b b • * 
H * f^(a) * r^3 ° 

30. *»■ t tfr # *'J !£ ffl £23 * 25 * 26 i&28 *M flr it ^ * b b b 
ft. ^ ft ' * t tfc ft b b b * & # 6 ?»] ^ ( TN ) ft b b b - « & # ifij ?'J 
3KSTN) ft b b b * 0 4g ^ # ft SKSSTN') ft B B B A $ « t b b b 
It 38 (TFT) ft b b b • 

31. - ft-sTj&J«^4H&#L&#&afc&*i # ^ to ^ 

'14. ^ A i#> #t Ifi # il ft b B b ^ #7 • 



3 2 . -kv t tf # #»j ft is £ 3 1 m m 4l a jr * * * * * 

^ & ft * K ft B B B fe ^ «J ' 

t ^ ^ it ° 
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Voltage [V] 



% 1/57 I 



% 1/57 1 





$ 2/57 1 




% 7/57 I 




$ 10/57 I 





* 5/57 1 




$ 6/57 I 




g 7/57 I 




* 10/57 1 




% 11/57 1 



% 12/57 I 





9 18/57 1 



I 




% 19/57 1 
I 



% 20/57 1 





» 21/57 I 




9 22/57 I 




% 23/57 I 




3 -ft lfU/1X.Ba/<J.5'/Ju^-<_/f4LBaSH.Ax, i JJV 



% 24/57 I 



* 25/57 1 




$ 26/57 1 




9 27/57 I 




% 29/57 I 
I Hi 




g 30/57 I 




III 

» 31/57 I 

ill 

mm 




Si 1 ' 

1 





3*5 26/57 1 




# 28/57 1 




* 29/57 1 




H 30/57 I 
MM 




9 32/57 1 
Ut! 




I 



! 



3 -n ^AfLm\*&W>Wi^WLBam.jft l W) 



% 32/57 I 




% 33/57 I 




9 41/57 I 

RnHNHR 



ililfllfa 




g 43/57 I 




£ 42/57 I 




* 43/57 1 

i n't 




If 



g 44/57 1 




US 45/57 I 
% 47/57 I 





* 44/57 I 

IB 




* 46/57 1 




# 47/57 I 



ft 




£ 49/57 I 




MM 



II 



lift" 



* 50/'7 S 



* 51/57 I 



* 52/5? 1 

IHSF MP 




If II 

.vita 



§ 




% 53/57 I 




% 54/57 I 




